




















  BUILDING  BLOCK  IS 
REPORTED  2EACTION OF A .I))	 SALT DIETHYLENEDIAMINE 
DIEN	  AND  +;!U#.	=  YIELDS  .IDIEN	;!U#.	= 






ARE  OBSERVED    7ITHIN  THE  SQUARE  THE  MAGNETIC 





4HE  RATIONAL  INCREASE  OF  STRUCTURAL  DIMENSIONALITY  IS  AN 
IMPORTANT  SYNTHETIC  GOAL  IN  SUPRAMOLECULAR  SYSTEMS    3UCH 
HIGHDIMENSIONALITY  SYSTEMS  MAY  HAVE  USEFUL  NONLINEAR 
OPTICAL  CONDUCTING  POROUS  OR MAGNETIC  PROPERTIES	   /F 
PARTICULAR INTEREST TO OUR GROUP IS THE USE OF CYANOMETALLATE 
BUILDING  BLOCKS  DUE  TO  THEIR  AF½NITY  TO  BRIDGE  TRANSITION 
METAL CENTRES AND THEIR GENERALLY PREDICTABLE GEOMETRIC AND 
MAGNETIC  OUTCOMES	    3PECI½CALLY  WE  HAVE  EXTENSIVELY 
EXPLORED  THE  LINEAR  ;!U#.	=
  CYANOMETALLATE  ANION  WHICH 
HAS  THE  UNIQUE  ABILITY  TO  FORM  AUROPHILIC  INTERACTIONS  AND 




!S  A  COMPARISON  WITH  LINEAR  D  ;!U#.	=
¯  WHICH  FORMS 
AUROPHILIC  INTERACTIONS  AND  SQUAREPLANAR  D  ;0T#.	=
¯ 
WHICH  FORMS  0T0T  STACKS	 WE  RECENTLY  REPORTED  SOME  OF 





AND  ELECTRONIC  DELOCALIZATION  IT  WAS  CONSIDERED  IMPORTANT 
TO  DETERMINE  IF  SUCH  PROPERTIES  COULD  BE  ACCESSED  WITH 










FASHION  AND  TETRACOORDINATION  EVEN  THOUGH  IT  IS  A WEAKER 
LIGAND THAN THE !U)	 OR 0T))	 COUNTERPARTS	  !MONG THESE 
CISCOORDINATION GENERATES AN ORTHOGONAL BRIDGING MOTIF THAT 
WOULD  BE  EXPECTED  TO  PRODUCE  FERROMAGNETIC  INTERACTIONS 
MEDIATED  BY  THE  !U#.	UNIT	    (OWEVER  OUR  PREVIOUSLY 
REPORTED EXAMPLES WITH #U))	 AND CISBRIDGING ;!U#.	=
 DID 










4HE  AQUEOUS  REACTION  OF  THE  ;.IDIEN	=  CATION  DIEN   
DIETHYLENETRIAMINE	  WITH  TWO  EQUIVALENTS  OF  AN  AQUEOUS 
SOLUTION  OF  +;!U#.	=  PRODUCED  A  MODERATE  YIELD  OF 





OF  HETEROMETALLIC  SYSTEMS	    )NDEED    QUALI½ES  AS 
A  HETEROMETALLIC  SUPRAMOLECULAR  SQUARE    BOTH  DIAGONAL 
DISTANCES .I TO .I AND !U TO !U	 WITHIN THE SQUARE OF  ARE 
APPROXIMATELY    `  (OWEVER  A  VAN  DER  7AALSBASED 
SPACE½LLING  MODEL  OF  THE  STRUCTURE  NOT  SHOWN	  INDICATES 
THAT  ALTHOUGH  THERE  IS  ROOM  FOR  A  VERY  SMALL  MOLECULE 
SUCH AS ( TO ENTER THE CENTRE OF THE SQUARE . AND OTHER 
GASES  WOULD  NOT  BE  LIKELY  TO  ½T  THIS  LIMITATION  IS  NOT  DUE 
TO  THE  SIZE  OF  THE  SQUARE  BUT  TO  THE  PENDANT  ;!U#.	=
UNITS  WHICH  EFFECTIVELY  BLOCK  ACCESS  TO  THE  CENTRAL  CORE 
FOR  ALL  BUT  THE  SMALLEST  MOLECULES  AND  ELIMINATE  ANY  $ 
CHANNELS THAT WOULD OTHERWISE EXIST  )N ACCORDANCE WITH THIS 
CRYSTALLOGRAPHIC DATA  NO . UPTAKE WAS DETECTED DURING A 
GAS  ADSORPTION  EXPERIMENT  3IMILAR  HETEROMETALLIC  CYANO
BRIDGED  SQUARES  TO  THAT  OF    HAVE  ALSO  BEEN  ASSEMBLED 
USING  &E)))	#.  MOIETIES  AS  BUILDING  BLOCKS	  0ERHAPS 








/THER  INTERMOLECULAR  INTERACTIONS  ARE  ALSO  PRESENT 
IN    ADJACENT  BIMETALLIC  SQUARES  ARE  CONNECTED  THROUGH 





TO  THE  ;=  AXIS  &IG  	  3UCH  !U)))	.  INTERACTIONS  WERE 
RECENTLY  OUTLINED  FOR  THE  ½RST  TIME  THE !U. DISTANCE  IN  
IS  SHORTER  THAN PREVIOUSLY PUBLISHED EXAMPLES WHICH  RANGE 
FROM 	 TO 	 `	  !LL OF THESE DISTANCES ARE 
WELL BELOW THE SUM OF THE VAN DER 7AALS RADII  `		




4HUS  THE  TEMPERATURE  4	  DEPENDENCE  OF  THE  MAGNETIC 
SUSCEPTIBILITY  ]-	 OF  WAS MEASURED  FROM +   &OR  
]-4   CM
 + MOL AT  + PER .I))	 CENTRE AS EXPECTED 
FOR  INDEPENDENT  .I))	  ATOMS	  4HE  ]-4  PRODUCT  IS 
 AND 	    !S EXPECTED  THE DIEN  LIGAND OCCUPIES  THREE 
FACIAL  COORDINATION  SITES  OF  THE OCTAHEDRAL .I))	  CENTRE  THE 
OTHER THREE FACIALLY ARRANGED COORDINATION SITES ARE ½LLED WITH 
.CYANO  LIGANDS    "OTH  ;!U#.	=
 MOIETIES  ARE  COORDINATED 
TO  THE .I))	  CENTRE  .I¯.  	 ` AND .I¯.  
	  `	  HOWEVER WHILE  ONE  ;!U#.	=
  UNIT  IS  PENDANT 
MONOCOORDINATING	  THE  OTHER  BRIDGES  TO  ANOTHER  .I))	 




SQUARES  AND  CUBES  WHICH  HAS  FOCUSED  ON  METALS  SUCH 
AS  2E)	  0T))	  AND  0D))		  THE  MAJORITY  OF  SUCH 
ENDEAVOURS  HAVE  UTILIZED  DIRECTING  ORGANIC  LIGANDS  TO 
BUILD  THE  DESIRED  GEOMETRY    4HERE  ARE  SIGNI½CANTLY  FEWER 
EXAMPLES  WHEREBY  METAL  COMPLEXES  HAVE  BEEN  USED  AS 
BRIDGING  MOIETIES	  THEREBY  PRODUCING  THE  POSSIBILITY 
&IGURE 
A	 -OLECULAR STRUCTURE OF  /24%0 VIEW  PROBABILITY ELLIPSOIDS ARE 
SHOWN  HYDROGEN  ATOMS  EXCLUDED  FOR  CLARITY	  B	  -OLECULAR  STRUCTURE 
OF  WITH PENDANT ;!U#.	 =
 MOIETIES OMITTED  3ELECTED BOND LENGTHS 
`	  AND  ANGLES  DEG	  .I.  	  .I.  	  .I. 
	  .I.  	  .I.  	  .I.  	 
#!U#  	  #!U#  	  ..I.  	 
..I.  	  ..I.  	  ..I.  	  .I
.# 	  .I.# 	 X Y Z
&IGURE 
%XTENDED  STRUCTURE  OF    /24%0  VIEW    PROBABILITY  ELLIPSOIDS  ARE 






AMOUNT OF ZERO½ELD  SPLITTING  $	 AT  LOW TEMPERATURES AND 
POSSIBLY  A  VERY WEAK  FERROMAGNETIC  INTERACTION  *	  OVERLAID 




THE  PRESENCE  OF  THE  CISCOORDINATE  BONDED  .#!U)))	#. 
INTERACTION  PATHWAY  IN  OTHER  WORDS  THE  ;!U#.	=
  UNIT 
IN   IS  A  SURPRISINGLY  POOR MEDIATOR  OF MAGNETIC  EXCHANGE 
IN  THIS  SYSTEM  LIKELY  WORSE  THAN  THE  RELATED  ;!U#.	=
  AND 
;!G#.	=







WITH  WHICH  TO  FORM  HETEROMETALLIC  COORDINATION  POLYMERS 
ALTHOUGH  IT  FORMS  MATERIALS  THAT  ARE  NOT  AS  STRONGLY  HELD 
TOGETHER  AS  FOR  ;!U#.	=BASED  SYSTEMS  THE  SQUAREPLANAR 
GOLD)))	  ANALOGUE  ALSO  DOES  NOT  EXHIBIT  ANY  AUROPHILIC 










  STACKS  AS  YET UNOBSERVED	 AND  THE POTENTIALLY 








'ENERAL  0ROCEDURES  AND  -ATERIALS  !LL  REAGENTS  WERE 






-AGNETIZATION  MEASUREMENTS  WERE  PERFORMED  WITH  A 
1UANTUM $ESIGN -0-38,3 315)$ MAGNETOMETER WITH AN 









  G   MMOL	  WAS  ADDED  A   M,  AQUEOUS  STOCK 
SOLUTION    MMOL	  OF  DIETHYLENETRIAMINE  DIEN	  7HILE 
STIRRING A  M, AQUEOUS SOLUTION OF +!U#.	  G  
MMOL	  WAS  ADDED  DROPWISE  TO  THIS  PALE  PURPLE  SOLUTION 
4HE  RESULTING  SOLUTION  WAS  COVERED  AND  LEFT  UNDISTURBED 
!FTER ONE DAY  MG OF PALE PURPLE 8RAY QUALITY CRYSTALS OF 
.IDIEN	;!U#.	= 	 WERE DEPOSITED FROM THE SOLUTION /VER 







ON  A  GLASS  ½BER  USING  EPOXY  ADHESIVE  3INGLE  CRYSTAL  8RAY 
DIFFRACTION  DATA WAS  RECORDED  BETWEEN      N      ON 
AN %NRAF .ONIUS #!$& DIFFRACTOMETER EQUIPPED WITH A -O 










  RESTRAINTS	  CONVERGED  TO  2      W2     
)O    X)O		  (YDROGEN  ATOMS  WERE  PLACED  IN  GEOMETRIC 
POSITIONS  AND  THEIR  COORDINATES  ALLOWED  TO  RIDE  WITH  THEIR 






'2/7  PROGRAM  AND  3IMON  &RASER  5NIVERSITY  FOR  ½NANCIAL 
SUPPORT  OF  THIS  PROJECT    0ROF  )AN  'AY  AND  -R  -ICHAEL  * 






DEGREE  WITH  0ROFESSOR  -ICHAEL  &RYZUK  IN 
 AT THE 5NIVERSITY OF "RITISH #OLUMBIA 
6ANCOUVER  #ANADA	    (E WAS  AN .3%2# 
0OSTDOCTORAL  &ELLOW  FROM    AT 
THE  "ORDEAUX  )NSTITUTE  FOR  #ONDENSED 
-ATTER  #HEMISTRY  )#-#"#.23	  UNDER 
THE SUPERVISION OF 0ROFESSOR /LIVIER +AHN  )N  HE JOINED 
THE  #HEMISTRY  $EPARTMENT  AT  3IMON  &RASER  5NIVERSITY 
"URNABY #ANADA	 WHERE HE IS NOW !SSOCIATE 0ROFESSOR  (IS 
INTERESTS  INCLUDE  THE SYNTHESIS AND CHARACTERIZATION OF GOLD 
AND  SILVERCONTAINING  HETEROMETALLIC  COORDINATION  POLYMERS 
FOR  MATERIALS  APPLICATIONS  PARAMAGNETIC  ORGANOMETALLIC 
CHEMISTRY AND ACTINIDE CHEMISTRY  
-S #AROLYN 3HORROCK COMPLETED AN -3C THESIS IN THE 
,EZNOFF  GROUP  ON  CYANOGOLD)))	  AND  SILVER)	  COORDINATION 
POLYMERS  IN    AND  IS  CURRENTLY  A  #HEMISTRY  ,ECTURER  AT 
,ANGARA #OLLEGE 6ANCOUVER #ANADA	  
$R  2AYMOND  "ATCHELOR  IS  A  3ENIOR  ,ECTURER  AT 
3IMON  &RASER  5NIVERSITY  RESPONSIBLE  FOR  COMPUTERASSISTED 
LEARNING HE ALSO  SPENT MANY  YEARS  AS  A  CRYSTALLOGRAPHER  IN 
CONJUNCTION WITH 0ROF &REDERICK %INSTEIN 3&5	
2EFERENCES
     # *ANIAK * #HEM 3OC $ALTON 4RANS   AND REFERENCES THEREIN 
, /UAHAB #HEM -ATER   
     * ,EFEBVRE $" ,EZNOFF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AND -ETAL,IKE %LEMENTS !3 !BD%L!ZIZ #% #ARRAHER *R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 %DS	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0RESS /XFORD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 AND REFERENCES THEREIN
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 "9 8UE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98UE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# , 3TEVENS ! 3TORR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